Objectives: Oral squamous cell carcinoma (OSCC) predominantly affects males in the fifth decade of life; nevertheless, an increased incidence in young patients has been reported worldwide, and the clinical and behavioral characteristics of tumors in this group are controversial, and the literature shows divergent results. Results: Clinicopathological features and survival rates were similar in both groups.
The clinical and behavioral characteristics of tumors in this group are controversial, and the literature shows divergent results; in spite of a number of reviews suggesting the characteristics of the tumors in young people are the same as those found in the elderly, 9 ,10 other studies describe important differences between the groups. 11, 12 A better understanding of the molecular basis of OSCC would contribute to our understanding of its biological profile and clinical behavior. Hence, analysis of known proteins of the cell cycle and local invasion that reflect the biological properties acquired during the complex development of tumors 13 would determine if any significant difference exists between neoplasms affecting young and old subjects. Therefore, the aim of this study was to evaluate and compare the clinicopathological features and prognostic significance of the immunoexpression of a large panel of regulatory proteins involved in cell cycle control and local invasion in OSCC affecting young and elderly patients. We tested the hypothesis that OSCC from young patients presents different patterns of expression for cell cycle control and local invasion-related proteins when compared to OSCC of older patients.
| PATIENTS AND METHODS

| Tissue samples
Patients younger than 40 years and a control group older than 45 years, diagnosed with OSCC, were retrospectively retrieved from the archives of the A.C. Camargo Cancer Center (São Paulo-Brazil) over a 43-year period from 1968 to 2011. In addition, the young patients described by Santos-Silva, et al. 14 in 2011 were included.
The cutoff age of 40 years was used following previously published recommendations. 7, [9] [10] [11] 14 The original diagnoses were confirmed by reviewing 5-lm thick, H&E-stained slides and clinical data were retrieved from patient medical charts. The clinical stage was obtained according to Greene et al. 15 and grouped as early (stages I and II) or advanced (stages III and IV). Histological differentiation was determined according to Barnes et al. 4 as well differentiated (grade I), moderately differentiated (grade II) and poorly differentiated (grade III) tumors.
| Tissue microarray construction
Tissue microarrays (TMAs) were created using the tissue microarrayer Beecher Instruments â , model MTA-I (Silver Springs, MD, USA).
Tumor at the invasive front region was selected, and representative cylindrical cores of 1.0 mm diameter were taken from each tissue block and arranged sequentially into a recipient paraffin block in duplicate. 16 
| Immunohistochemistry
Sections were de-waxed with xylene and then re-hydrated through an ethanol series. After antigen retrieval endogenous peroxidase activity was blocked using 3% hydrogen peroxide. Slides were incubated overnight with primary antibodies at 4°C. Antibody clones, dilutions, antigen retrievals, sources, and positive controls are shown in 20 For statistical purposes, the median value of the final immunostaining results was used to split the cases into two groups, below and above the median, representing low and high expression levels respectively for each membrane and cytoplasmic marker analyzed. 21 Semiquantitative analysis of SMA was jointly carried out by two observers, and each case was classified as negative (0) (0%-5% of stromal positivity) or positive (1) (>56% of stromal positivity). 22 employed for data analyzes, and a P value <.05 was considered statistically significant.
| Statistical analysis
| Ethical statement
The current study was performed in accordance with the ethical Table 2 and their correlation with expression of proteins in supporting information S1. 
| Survival analysis
| Immunohistochemical expression of proteins
The immunohistochemical expression data of all evaluated proteins and comparisons between the groups of younger and older patients are presented in Figure 1 . There were significant differences (Figure 2 ). Considering all patients, higher expression of MMP-9 was associated with anatomical site, tumor size, metastatic lymph nodes, and clinical stage. In young patients, it was associated with tumors located on the tongue, tumor size, and advanced clinical stage, whereas in the old subjects it was associated only with tumor size. MMP-9 did not correlate with survival rates (Table 3) .
Although there were no significant differences between young and control groups in the expression of C-ErbB2, Myc, SMA, and 5-year DFS, P=.032) ( Table 3 ). The other evaluated proteins did not show differences between the age groups and did not influence survival. The results are shown in Figure 1 and Table 3 . findings using 40 years as a cutoff age. As demonstrated in the present sample, OSCC affects mainly male patients, and this has also been true for young patients, 11 possibly due to the higher incidence of tobacco and alcohol use by males. 4 However, in samples where these social habits are not present, young females were shown to be more affected. 14 This was also seen in our sample (data not shown).
Tobacco and alcohol consumptions are considered the main etiological agents associated with the development of OSCC. 2 However, the role of these habits in young patients is controversial due to the supposed absence or short time of exposure to these factors in younger populations. This assumption should be taken with care, as our sample of young patients showed a high prevalence of smoking and drinking; suggesting a significant increase in these habits in the young population, in agreement with Ribeiro et al. 9 On the other hand, oral cancer is a recognizable multifactorial disease, and other etiological agents might be playing important roles in cases not associated with well-known environmental factors. Moreover, our group has previously demonstrated a higher frequency of DNA ploidy abnormalities in young patients, 14 suggesting that increased genomic instability is present in these individuals compared with older patients. 23 To determine the distribution of OSCC among young and old patients, we aimed to characterize the clinicopathological factors that could influence the survival rates of this group. We identified and metastasis. We found no significant differences in the expression of SMA between young and old patients affected by OSCC, similar to the results of Fonseca et al. 22 However, expression was correlated with DFS, similarly to FGF-2, which is another component of TME that influenced the survival in the current sample, demonstrating possible prognostic potentials. We demonstrated that young patients with OSCC might have similar survival rates to older patients, confirming that OSCC behavior may not be influenced by the age of the affected patients. However, we have described differences in C-ErbB2, EGFR, MMP-9, and SMA expressions between these groups of patients, which might be associated with the unusual early development of oral cancer in young patients. These results demand additional investigation to better characterize these molecular differences and future applicability in the treatment of OSCC affecting young individuals.
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